Intermittent explosive disorder (IED) is characterized by recurrent episodes of impulsive, uncontrollable aggression out of proportion to the severity of provoking agents. Few epidemiological studies have been carried out on the prevalence and correlates of IED.
Criteria for a diagnosis of intermittent explosive disorder (IED) in the Diagnostic and Statistical Manual of Mental Disorder (4th ed; DSM-IV; American Psychiatric Association, 1994) include the requirement that the patient have recurrent episodes of serious aggression that involve assaultive acts or destruction or property out of proportion to the provocation or to precipitating stressors. The attacks must be characterized by a failure to control aggressive impulses and the inability to be better accounted for by the presence of another mental disorder or by the physiological effects of a substance. Intermittent explosive disorder is the only diagnosis in the DSM-IV that involves impulsive aggression as the core feature. Although a version of the same diagnosis was also included in earlier versions of the DSM, the criteria for the disorder changed so much over time that it is impossible to make reasonable comparisons across studies using the different diagnostic systems (Coccaro, 2000) . In DSM-III, for example, IED could not be diagnosed in the presence of generalized aggression or impulsivity that occurred between aggressive episodes, leading to a significant underestimation of prevalence . Although this criterion was dropped from the DSM-IV, other uncertainties about diagnostic thresholds continue to remain, such as the frequency and severity of aggressive acts needed to meet criteria for a diagnosis of IED. The DSM-IV requires "several discrete episodes of failure to resist aggressive impulses that result in serious assaultive acts or destruction of property" without any requirement for temporal clustering of the episodes, but it is unclear whether this is the best threshold. This kind of uncertainty, coupled with the changing diagnostic criteria across successive DSM revisions, has resulted in a dearth of knowledge about the epidemiology of IED in the general population.
Despite these diagnostic uncertainties, clinical studies of patients who clearly meet diagnostic criteria for IED show them to be characterized by recurrent, impulsive acts of aggression McCloskey et al., 2006; Posternak & Zimmerman, 2002) and to have high scores on scales of impulsivity and trait hostility McCloskey et al., 2006; Posternak & Zimmerman, 2002) . Although not required to meet diagnostic criteria for the disorder, patients with IED also report high levels of distress and functional impairment (Coccaro et al., 2004; Fincham et al., 2009; McCloskey et al., 2006; McElroy et al., 1998) .
The aggressive acts committed by people with IED often occur in response to interpersonal provocation (Coccaro, 2000; McElroy et al., 1998) . Individuals with IED have been found to respond to even minor provocation with aggressive behavior (McCloskey et al., 2006) . Indeed, elevated retaliatory aggression in response to provocation may represent a core feature of the disorder. In one study, patients with IED were much more likely than those with other Axis I and Axis II disorders and those without a mental disorder to respond to provocation with extreme aggression in a laboratory-based behavioral task but not to differ in aggressive behavior from others in situations that did not involve provocation (McCloskey et al., 2006) . The aggressive acts committed by individuals with IED typically have a rapid onset and are short in duration, Subscriber: Harvard University Library; date: 03 October 2018 most often triggered by provocations from people with whom the individual is acquainted (Coccaro et al., 2004; McElroy et al., 1998) .
Patients with IED report that feelings of pent-up tension or distress sometimes increase to a point of explosion just prior to their attacks (McElroy, 1999) and that a sense of release or relief occurs once the attacks occur (McElroy et al., 1998) . Although the attacks are sometimes described as being pleasurable when they occur because of the tension release, this is not true in the long term, as they are subsequently associated with remorse. High emotional reactivity, predisposition to aggressive responses to distress, low impulse control, and involuntary control of attention all appear to be involved in these attacks (Coccaro, 2003; Felthous & Barratt, 2003; Koelsch, 2009 ).
Only a handful of epidemiological studies have examined the prevalence and correlates of IED. The focus of the current report is on data from a large national epidemiological survey carried out in the United States: the National Comorbidity Survey Replication (NCS-R; Kessler & Merikangas, 2004) . Some data are also presented from the World Health Organization World Mental Health (WMH) surveys, a series of epidemiological surveys carried out in nine countries that assessed DSM-IV IED. Only two previous surveys had estimated the prevalence of DSM-IV IED (Coccaro et al., 2004; Posternak & Zimmerman, 2002) . One of them was a survey of 1300 patients in a university private practice clinic. The point prevalence of IED in that survey was 3.1% (Posternak & Zimmerman, 2002) . The second was a study carried out in a nonprobability subsample of 253 respondents in the Baltimore Epidemiologic Catchment Area (ECA) Follow-Up study. The lifetime and 1-month prevalence estimates of IED in that sample were 4.0% and 1.6%, respectively; Coccaro et al., 2004) . Retrospective lifetime reports in the second sample suggested that IED has an early age of onset (usually in childhood or adolescence) and a persistent course associated with significant psychosocial impairment and low rates of treatment.
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Epidemiological Samples
The NCS-R was a nationally representative, face-to-face household survey (n = 9282) conducted between February 2001 and April 2003 in a multistage clustered area probability sample of the continental United States (Kessler et al., 2003 (Kessler et al., , 2004b ). The response rate was 70.9%. Details about the NCS-R design have been reported elsewhere (Kessler et al., 2004b) and will not be repeated here. The WMH surveys were replications and extensions of the NCS-R carried out in a number of other countries throughout the world (Kessler & Üstün, 2008) , six of which included an assessment of IED. These six included surveys in Columbia, Iraq, Lebanon, Mexico, the People's Republic of China (PRC), Romania, and Ukraine. A total of 33,180 adults (age 18+) participated across the seven surveys (Table 12 .1). All these surveys involved nationally representative household samples except Colombia, which was based on a nationally representative sample of households in urban areas. Weights were used to adjust for differential probabilities of selection within households and to match the samples to population sociodemographic distributions. The weighted average response rate across these surveys was 77.0%, with a range from 70.0% (Lebanon) to 95.2% (Iraq) . Further details about the methodology of the WMH surveys are available elsewhere (Heeringa et al., 2008) Most WMH surveys are based on stratified multistage clustered area probability household samples in which samples of areas equivalent to counties or municipalities in the United States were selected in the first stage followed by one or more subsequent stages of geographic sampling (e.g., towns within counties, blocks within towns, households within blocks) to arrive at a sample of households, in each of which a listing of household members was created and one or two people were selected from this listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be interviewed. These household samples were selected from census area data. In all, 6 of the 10 surveys are based on nationally representative (NR) household samples.
Iraq and Romania did not have an age-restricted Part II sample. All other countries, with the exception of the People's Republic of China and Ukraine (which were age restricted to ≤ 39), were age restricted to ≤ 44.
The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households originally sampled, excluding from the denominator households known not to be eligible either because of being vacant at the time of initial contact or because the residents were unable to speak the designated languages of the survey. The weighted average response rate is 77.0%. et al., 2002) as the gold standard carried out in a probability subsample of respondents from the NCS-R and several WMH surveys found generally good concordance between DSM-IV diagnoses based on the CIDI and independent diagnoses based on the SCID.
DSM-IV Criterion A for IED requires the occurrence of several episodes of failure to resist the impulse to engage in aggressive behavior that result in serious violent acts or destruction of property. The CIDI operationalized this criterion by requiring the respondent to report at least one of three types of anger attacks: (1) "when all of a sudden you lost control and broke or smashed something worth more than a few dollars";
(2) "when all of a sudden you lost control and threatened to hit or hurt someone", and (3) "when all of a sudden you lost control and hit or tried to hurt someone." Three or more lifetime attacks were required to meet the DSM-IV requirement of "several" attacks. A second, narrower definition of lifetime IED required that three or more attacks occurred in the same year. We defined 12-month prevalence using three successively more stringent requirements. The most inclusive definition required three lifetime attacks and at least one attack in the past 12 months. The intermediate definition required three lifetime attacks in the same year and at least one attack in the past 12 months. The narrowest definition required three attacks in the past 12 months.
DSM-IV Criterion B requires that the aggressive behavior is out of proportion to the provocation or precipitating stressors. This criterion is operationalized in the CIDI by requiring the respondent to report either that he or she "got a lot more angry than most people would have been in the same situation," that the attack occurred "without good reason," or that the attack occurred "in situations where most people would not have had an anger attack." Finally, the CIDI operationalizes Criterion C, requiring that the aggressive behavior is not better accounted for by another mental disorder, the physiological effects of a substance, or a general medical condition by excluding all respondents who either have a lifetime history of bipolar disorder, reported that their anger attacks occurred only when they had been drinking or using drugs or when they were involved in an episode of depression, or reported that their anger attacks were due to organic causes.
Prevalence of Anger Attacks in the United States
Nearly half of all adults in the NCS-R (46.0%) reported experiencing at least one anger attack at some time in their life that involved either destroying property, threatening interpersonal violence, or engaging in interpersonal violence (Table 12 .2). Attacks that involved threatening violence were most common (38.8%), followed by attacks that involved actual violence (25.8%) and destroying property (24.5%). A majority of respondents who reported anger attacks (65.9%) had attacks that involved more than one of these three kinds of behavior.
Approximately one-quarter of NCS-R respondents (25.1%) reported having three or more anger attacks in their lifetime. Respondents who reported attacks involving all three types of assaultive behavior represented the most common profile among those with three or more lifetime attacks (35.5%). A smaller proportion of NCS-R respondents reported having three or more lifetime attacks that involved anger out of proportion to the precipitating stressors (15.8%). An even smaller proportion of respondents reported three or more lifetime attacks that both involved disproportionate anger and loss of control (8.5%).
The vast majority (87%) of the NCS-R respondents who reported three or more lifetime attacks that both involved disproportionate anger and loss of control met full lifetime criteria for a broadly defined DSM-IV diagnosis of IED, the others being excluded either because all their attacks occurred as a result of alcohol or drug use, in the context of a manic or hypomanic or depressive episode, or as a result of an organic cause. The 7.4% of the NCS-R sample with lifetime IED represent only about 16% of all people who reported ever having a lifetime anger attack. However, they account for nearly half (44%) of all anger attacks in the population (Table 12. 3). This high percentage is due to the fact that people with IED reported an average of 39.4 lifetime attacks, whereas the majority of other people with anger attacks reported only 1 or 2 lifetime attacks (20.8% of the sample). Assessed among the NCS-R total Part I sample; that is, in the first row, 24.5% is the percent that broke something among the Part I sample; 15.2% is the percent that broke something and at least had three attacks among the total Part I sample, etc. 
Prevalence and Onset of IED in the United States
Lifetime prevalence estimates of broadly and narrowly defined IED (with standard errors in parentheses) in the NCS-R are 7.4% (0.4) and 5.5% (0.3), respectively. Twelve-month prevalence estimates are 4.1% (0.3) using the broad definition, 3.6% (0.3) using the intermediate definition, and 2.8% (0.3) using the narrow definition. Mean age of onset (AOO) of the first anger attack is in early adolescence for both narrowly defined lifetime cases (13.5) and for cases that meet only the broad lifetime definition (broad-only; 14.0; χ = 2.5, p = .12). The full AOO distributions are also quite similar for narrow and broad-only lifetime cases as well as for males and females of each type (Figure 12 .1).
The majority of people with lifetime narrow (67.8%) and broad-only (71.2%) IED have a history of interpersonal violence during their anger attacks, while most others (20.9% narrow, 14.9% broad-only) have a history of threatening interpersonal violence during their attacks. Only a small minority of respondents (11.4% narrow, 13.9% broad-only) reported attacks that never included either interpersonal violence or threats of interpersonal violence.
Lifetime Persistence and Severity of IED in the United States
Narrowly defined lifetime IED in the NCS-R is significantly more persistent than broadonly IED. This can be seen indirectly by calculating the ratios of any 12-month anger attack to the lifetime prevalence estimates reported in the previous section. These ratios are 49.8% (2.7) for narrow and 26.7% (3.6) for broad-only lifetime IED (z = 5.4, p < .001).
Higher persistence of narrow than broad-only cases can be seen more directly by comparing mean number of lifetime attacks (50.6 vs. 6.2; z = 11.4, p < .001), mean number of years with at least one attack (11.5 vs. 6.2; z = 6.9, p < .001), and highest number of attacks in a single year (28.6 vs. 1.6; z = 19.9, p < .001; 100 cases; z = 3.4, p < . 001). Severity, like persistence, is highest among respondents whose attacks feature both violence and property damage (e.g., an average of $1780 in property damage versus $462-$463 in other subgroups that included property damage; F = 37.6., p < .001; and an average of 180 instances of someone requiring medical attention per 100 cases versus 34-229 in other subgroups that included violence; F = 14.2, p = .001). (More detailed results are available on request.) It is important to note, though, that these differences can be explained by the frequency of attacks. Indeed, the mean value of lifetime property damage per attack is actually lower for narrow IED ($31) than for broad-only IED ($72). The same is true for injuries requiring medical attention (4.4 per 100 attacks for narrow IED and 5.9 for broad-only IED). Fig. 12.1 Age of onset distributions of narrow and broad-only lifeline DSM-IV intermittent explosive disorder separately among males (n = 4139) and females (n = 5143) as well as overall (n = 9282). Narrow = three or more annual attacks in at least 1 year of life; Broad-only = three or more lifetime attacks without ever having as many as three attacks in a single year; Broad = Narrow or Broad-only.
Click to view larger
Estimated cost of all the things ever damaged or broken in an anger attack.
Number of times during an anger attack that someone was hurt badly enough to need medical attention per 100 cases of IED. 
Sociodemographic Correlates
Statistically significant sociodemographic correlates of broadly defined lifetime IED in the NCS-R include being male, young, "other" race-ethnicity (i.e., not Non-Hispanic Black, Non-Hispanic White, or Hispanic), having low education, never having been married, not retired, not a homemaker, and having low family income (Kessler et al., 2006) . The odds ratios (ORs) for these sociodemographic correlates were mostly modest in magnitude (1.5-2.0), with the exception of age (1.6-4.3), where the contrast category of respondents ages 60+ has a very low reported prevalence (2.1%). Investigation of this association in a survival framework showed that the lifetime risk of IED based on retrospective age-ofonset reports was inversely related to the age at interview. One plausible interpretation of this finding is that the prevalence of IED might have increased over time in the United States among people in the age range of the NCS-R. Another possibility, though, is that older NCS-R respondents underreported their IED more than younger respondents. If this is the case, though, then the prevalence of IED is substantially underestimated in the NCS-R, as the reported prevalence among respondents in the age range 18-29 is 12.2%. In either case, this result suggests that IED is a considerably larger problem than implied by the total-sample prevalence estimate. Narrow = three or more 12-month attacks; Intermediate-only = three or more lifetime attacks in a single year (lifetime narrow) and one or two 12-month attacks; Broad-only = three or more lifetime attacks without ever having more than three in a single year Gender is of special interest in light of broader evidence that males have a higher risk than females of impulsive aggression (Struber et al., 2008) . We found, consistent with this evidence, that males have a significantly higher odds of lifetime IED than females (OR 1.7, 95% CI 1.4-2.0). This difference is driven entirely, though, by the fact that males are more likely than females to have at least one anger attack ever in their life (OR 1.6, 95% CI 1.5-1.8). Among respondents who reported at least one lifetime anger attack, though, there were no gender differences in progression to three or more attacks or to attacks that were out of control. However, males with IED reported that their attacks were more severe than those of females with IED in terms of extent of property damage, physical damage, and subjectively reported role impairment.
Among NCS-R respondents who met broadly defined lifetime criteria for IED, none of the sociodemographic variables considered in our analysis, including gender, distinguished narrowly defined cases from other broadly defined cases. Nor were any significant sociodemographic correlates found for 12-month persistence among lifetime cases. These results, taken together with the fact that the sociodemographic ORs predicting broadly defined lifetime IED were all quite modest in magnitude, suggests that IED is widely distributed throughout the U.S. population.
Comorbidity of IED with Other DSM Disorders in the United States
The vast majority (81.9%) of respondents with lifetime broadly defined IED in the NCS-R met criteria for at least one of the other lifetime DSM-IV disorders assessed in the NCS-R (Table 12 .6). Indeed, broadly defined lifetime IED was significantly and positively related to each of these other disorders after controlling for age, sex, and race-ethnicity, with ORs in the range 2.2-4.0. The ORs involving narrowly defined IED were consistently higher than those involving other broadly defined cases of IED, but the ratios of these two ORs are elevated only modestly with mood disorders (1.2-1.3) and most anxiety disorders (1.0-1.8). The ratios are more substantially elevated, in comparison, with specific phobia (1.6) and generalized anxiety disorder (2.0), all the impulse control disorders (2.0-2.6), and alcohol abuse (2.7).
We also examined comorbidity of 12-month IED with other 12-month DSM-IV disorders among respondents with a lifetime history of both disorders in the pair. Sparse data made it necessary to focus on broad disorder classes (i.e., any mood disorder, any anxiety disorder, any substance use disorder). As with lifetime comorbidity, ORs involving broadly defined IED were meaningfully elevated (mood 2.7, anxiety 2.2, substance 2.2), while ORs involving intermediate and narrowly defined 12-month cases were generally similar in magnitude to those of broadly defined IED. Gender differences in comorbidity of broadly defined IED with other disorders were found to be significant but to differ by type of disorder. Associations of IED with impulse control and substance use disorders were significantly stronger among males than females (OR 1.8, 95% CI 1.2-2.6 for impulse control disorders; OR 1.8, 95% CI 1.3-2.4 for substance disorders). Associations of IED with anxiety and mood disorders, in comparison, were significantly weaker among males than females (OR 0.5, 95% CI 0.3-0.7 for anxiety disorders; OR 0.4, 95% CI 0-3-0.6 for mood disorders).
Treatment of IED in the United States
Although roughly two-thirds of respondents with broad lifetime IED received lifetime treatment for emotional problems, only a minority (28.8%) were ever treated specifically for IED (Kessler et al., 2006) . The probability of receiving treatment overall as well as within particular services sectors did not differ significantly, depending on the breadth of diagnostic criteria. One-third (33.6%) of respondents with broadly defined 12-month IED received treatment for emotional problems in the year before the interview, but only onethird of that number (11.7% of all 12-month cases) received treatment specifically for IED. As with lifetime treatment, probabilities of overall and sector-specific 12-month treatment did not differ significantly across cases that met broad, intermediate, or 
*Significant at the .05 level, two-sided test, controlling for age, sex, and race-ethnicity. Narrow = three or more annual attacks in at least 1 year of life; Broad-only = three or more lifetime attacks without ever having as many as three attacks in a single year; Broad = Narrow or Broad-only.
Narrow: Broad-only = comparing lifetime Narrow to lifetime Broad-only by restricting the sample to cases with lifetime Narrow or lifetime Broad-only and treating lifetime Broad-only as the reference category.
Prevalence of the row variables among the column variables. For example, in the first row, there are 37.6% of people with lifetime broad IED with major depressive disorder, and there are 29.3% of males with lifetime broad IED with major depressive disorder.
Bivariate logistic regression models controlling for age, sex, and race-ethnicity to predict the comorbidity of lifetime broad IED with other DSM-IV disorders.
Prevalence of the row variables among lifetime Narrow IED. For example, in the first row, there are 38.3% of people with lifetime Narrow IED with major depressive disorder, and there are 31.4% of males with lifetime Narrow IED with major depressive disorder. Bivariate logistic regression models controlling for age, sex, and race-ethnicity to predict the comorbidity of lifetime Narrow IED with other DSM-IV disorders. The subsample is restricted to cases with either lifetime Narrow IED or lifetime Broad IED; lifetime Broad IED is the left-out category.
Source: A version of this table appeared previously in Kessler, R. C., Coccaro, E. F., Fava, M., Jaeger, S., Jin, R., & Walters, E. E. 
Cross-national Prevalence of IED
Lifetime and 12-month prevalence were assessed only for broadly defined IED in the WMH surveys other than in the United States. Lifetime prevalence estimates ranged from a low of 1.3% in Romania to a high of 4.7% in Colombia (Table 12 .7). These estimates indicate considerable variability in the cross-national lifetime prevalence of IED. The lifetime prevalence estimate is higher in the United States (7.4%) than in any of the other WMH countries, although estimates in Colombia and Ukraine are closer to the U.S.
estimate. The estimates in the remaining WMH countries are less than half of those in the United States. Less cross-national variability was found in 12-month prevalence estimates, which ranged from a low of 0.8% in Lebanon to a high of 2.9% in Colombia. Source: Posada-Villa et al. (2008) .
Source: Alhasnawi et al. (2009) . Source: Karam et al. (2008) .
Source: Huang et al. (2008) .
Sources: Florescu et al. (2009a Florescu et al. ( , 2009b .
Source: Bromet et al. (2008) .
Source: Kessler et al. (2008) . The ratio of 12-month to lifetime prevalence of IED, a rough indicator of disorder persistence, was higher in all but one of the WMH countries (ratios ranging from 0.62 to 0.99) than in the United States (0.55). The exception was Lebanon (0.47). These findings indicate that although the prevalence of IED is higher in the United States than in the other countries considered here, the disorder may be more persistent outside the United States. The AOO of IED was examined in four WMH countries (Colombia, Iraq, BeijingShanghai, and Ukraine). Median AOO was very similar to the U.S. estimates in all of these countries, with the earliest median in Beijing-Shanghai (age 15) and the latest in Ukraine (age 21).
Discussion
The findings reported here based on national epidemiological surveys from the United
States and six other countries document that DSM-IV IED is a relatively common disorder, especially among young adults in the United States. No data are yet available from the other WMH surveys regarding age-related differences in IED prevalence to indicate if the evidence of a dramatically increasing prevalence among young people in the United States exists as well in other countries. The U.S. prevalence estimates are equivalent to 11.5-16.0 million lifetime cases and 5.9-8.5 million 12-month cases, depending on whether we use broad or narrow criteria. These prevalence estimates are somewhat higher than those found in the two previously published U.S. studies of DSM-IV IED, although neither of those earlier studies was based on a national sample (Coccaro et al., 2004; Posternak & Zimmerman, 2002) . The WMH estimates indicate that the prevalence of IED varies substantially across countries, although the narrower range of estimates for 12-month than lifetime prevalence raises a question about lifetime recall bias that needs to be examined in future investigations. This pattern again suggests that a focus on younger people, in whom recall bias is likely to be less pronounced, would be valuable.
As noted earlier, the finding of a higher IED prevalence among males than females is consistent with broader evidence that impulsive aggression is more common among males than females (Struber et al., 2008) . This result needs to be interpreted with caution because the only previous study of IED in a community-based sample found no significant gender difference in the lifetime prevalence of the disorder (Coccaro et al., 2004) . Prior work involving clinical samples also failed to find a gender difference in the prevalence of IED (Coccaro et al., , 2005 . The other sociodemographic correlates of IED found here involving disadvantaged social status (i.e., low education and income, never married), though, are consistent with those found in previous studies (Coccaro, 2003) . The strong inverse association with age is especially noteworthy because it indicates either that the prevalence of IED has been on the rise in recent cohorts or that sample selection bias or recall bias led to an underestimation of lifetime prevalence among older respondents. These possibilities both suggest that the lifetime prevalence of IED in current cohorts is likely to be considerably higher in recent cohorts than in the total sample.
A number of important issues remain unresolved regarding the diagnosis of IED. The first of these issues relates to the distinction between broad and narrow definitions of IED. The stipulation in DSM-IV that the presence of only three serious lifetime episodes of aggression may be sufficient to make the diagnosis of IED is one of the few instances in which DSM-IV does not have a temporal clustering requirement (e.g., three episodes in 1 year). It is noteworthy in this regard that even though the most severe form of IED in our study (narrow) is much more persistent than the less severe form (broad), the two did not differ significantly in most measures of functional impairment in the NCS-R. As such, these data raise questions as to when to treat individuals with IED. Prospective treatment data will be needed to resolve this uncertainty.
A second diagnostic issue involves the types of aggressive behaviors that should be included in Criterion A of the IED diagnosis. An alternative set of diagnostic criteria for IED has been proposed that extends the definition to include recurrent aggressive outbursts that do not include threatened or actual violence, assaultive behavior, or physical force (e.g., verbal aggression against others such as insults or arguments out of proportion to the provocation; Coccaro, 2000; Coccaro et al., 1998) . Although such individuals were not included in the NCS-R or WMH analyses, other research has shown that such individuals have levels of anger, hostility, aggressive responses to provocation, and functional impairment equivalent to those of individuals who meet full DSM-IV criteria for IED (McCloskey et al., 2008) . The Baltimore ECA study findings suggest that IED prevalence would have been roughly 25% higher if cases had been identified using these alternative criteria for IED . Because verbal aggression against others in the absence of threats, physical violence, or property destruction is significantly impairing and has been shown to respond to psychopharmacological treatment (Coccaro et al., 2009 ), a rationale exists for including these behaviors in the definition of IED in DSM-V. In addition, at least two recent studies demonstrate that individuals who meet criteria for IED based on a modified criterion set (Integrated Research Criteria) that includes these nonassaultive/nondestructive behaviors have greater serotonergic dysfunction compared to individuals defined by DSM-IV criteria (Coccaro et al., 2010a (Coccaro et al., , 2010b .
Another diagnostic issue concerns whether IED is sufficiently distinct from other mental disorders to warrant inclusion as a separate diagnostic entity in the DSM. The NCS-R results indicate substantial rates of comorbidity between IED and other Axis I and Axis II mental disorders. This is consistent with findings from a number of previous studies of IED in clinical samples Fincham et al., 2009; McCloskey et al., 2006) . Moreover, acts of impulsive aggression occur in a wide range of mental disorders other than IED, including substance use disorders and a number of personality disorders Critchfield et al., 2008; Eronen et al., 1996; Fals-Stewart et al., 2005; Swanson et al., 1990) . Aggressive behavior is a core feature of several mental PRINTED FROM OXFORD HANDBOOKS ONLINE (www.oxfordhandbooks.com). © Oxford University Press, 2018. All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a title in Oxford Handbooks Online for personal use (for details see Privacy Policy and Legal Notice).
Subscriber: Harvard University Library; date: 03 October 2018 disorders other than IED, including oppositional defiant disorder and conduct disorder in children and adolescents and antisocial personality disorder in adults (Fals-Stewart et al., 2005; Goldstein et al., 2006; Matthys et al., 1999; Schaeffer et al., 2003) . Together, these findings raise questions about whether IED should be classified as a distinct mental disorder.
It is relevant in this regard that recent evidence from a taxometric analysis carried out in the Collaborative Psychiatric Epidemiological Surveys (CPES) indicated that IED is best characterized as taxonic (i.e., categorical rather than dimensional) and is distinguishable from nonpathological aggression and both antisocial and borderline personality disorders (Ahmed et al., 2010) . The IED taxon was characterized by frequent anger attacks that were disproportionate to the provocation and involved both loss of control and negative social consequences. These findings suggest that IED represents a valid diagnostic category that is distinct from other disorders involving impulsivity and aggression. The base rate of IED in the population was estimated at 5.5% in the CPES study, which is identical to the lifetime prevalence of narrow IED documented in the NCS-R.
The NCS-R data are quite clear in showing that IED typically begins in adolescence, is associated with substantial role impairment, and is highly comorbid with other DSM-IV mood, anxiety, and substance use disorders. Although these results cannot be compared directly with the results of clinical studies, it is worth noting that similar patterns have consistently been found in clinical studies of IED (Coccaro, 2000; Coccaro et al., 1998; Felthous et al., 1991; Lejoyeux et al., 1999; Monopolis & Lion, 1983; Zimmerman & Mattia, 2000) . This greater severity, combined with the evidence of a relatively higher prevalence, argues that IED is an important disorder that has been comparatively neglected in epidemiological research.
The finding that IED typically begins in adolescence emerged consistently across the five countries where age of onset was retrospectively studied in the WMH series, as did the finding that IED is quite persistent over the life course. It is important to note, though, that this high persistence could have been overestimated to the extent that earlier lifetime prevalence was underreported by older respondents. If the latter was the case, the true lifetime prevalence would be higher than estimated here, while the true persistence would be lower than estimated here. There is no definitive way to adjudicate between these possibilities with the cross-sectional data available to us in the NCS-R and other WMH surveys.
The early age of onset of IED is an important finding with regard to comorbidity because it means that IED is temporally primary to many of the other DSM-IV disorders with which it is comorbid (Coccaro, 2003) . This raises the possibility that IED might be either a risk factor or a risk marker for temporally secondary comorbid disorders (Kraemer et al., 1997) . Consistent with this possibility, a recent family study showed that the children of depressed adults with anger attacks have higher rates of delinquency and aggressive behavior than the children of depressed adults without anger attacks (Alpert et al., 2003) . This suggests that intermittent explosive behavior might emerge quite early in subjects at risk of the subsequent onset of mood disorders. However, we are aware of no systematic research on the possibility that IED is a risk marker for temporally secondary disorders. It is interesting to note in this regard that the one published study that examined the family aggregation of IED found high intergenerational continuity of the disorder independent of comorbid conditions (Coccaro, 2010) , which means that common genetic factors are unlikely to account for the comorbidity of IED with other DSM disorders.
This last observation suggests that the association of IED with the later first onset of secondary comorbid disorders is unlikely to be due to common underlying genetic risk factors or to phenotypic factors that are under strong genetic control, such as an impulsive personality style. If IED is a causal risk factor, in comparison, it might promote secondary disorders by leading to divorce, financial difficulties, and stressful life experiences that promote secondary disorders. If this last scenario is correct, then the fact that so few people obtain treatment for IED becomes especially important because it means that an opportunity is being missed to intervene in the disorder at a point in time when it might still be possible to prevent the onset of secondary disorders. A related question for future research is whether successful early detection, outreach, and treatment of IED would help prevent the onset of secondary comorbid disorders. Given the age of onset distribution of IED, early detection would most reasonably take place in schools and might well be an important addition to ongoing school-based violence prevention programs (Flay et al., 2004; Meyer et al., 2004) .
It is noteworthy that a detailed analysis of delays in seeking treatment for IED found that the minority of people with IED who obtain professional help for their anger attacks typically wait a decade or more after onset before first treatment contact (Wang et al., 2005) . Given the differences in the typical age of onset of IED compared to temporally secondary comorbid disorders , this means that initial treatment usually occurs only after the onset of most temporally secondary disorders and that the focus of treatment is probably on the comorbid disorders. This interpretation is consistent with the finding that the majority of people with IED were found to receive treatment for emotional problems at some time in their life, but not for their anger. It is not clear from this result whether the low rate of treatment of anger is due to greater reluctance to seek professional help for anger than other emotional problems or due to failure to conceptualize anger as a mental health problem. Given that so many people with IED obtain treatment for other emotional problems, the question can also be raised concerning why treating clinicians do not include anger as a focus of their treatment or whether the anger problems of their patients with IED are not recognized. We have no data in the NCS-R to adjudicate among these possibilities.
